Fasting guidelines for children are well established. Despite these guidelines, previous studies have shown children are often fasted for prolonged periods before anaesthesia, potentially causing discomfort and distress. Moreover, recent publications indicate shorter fasting times for oral clear fluids in children may be safe. We audited fasting times of children having elective surgery at a local large private hospital that provides care for both adults and children. We gave feedback and education to our caregivers, then repeated the audit. Data were collected from 307 children (age 6.0 ± 4.1 years) in an initial eight-week audit, and from 153 children (age 6.7 ± 4.5 years) in a follow-up four-week audit. We found fasting durations were excessive in many children. Sixty-two percent of children in each audit fasted longer than four hours for clear fluids. Children on morning lists fasted longer than children on afternoon lists. Fasting from solids was also excessively long. In the initial audit, 30% fasted more than 12 hours for solids, including 18 who last ate more than 16 hours before surgery. Data from the follow-up audit were similar. We conclude that fasting of children at our hospital is excessive, despite our efforts to shorten the duration. We suspect that our hospital is not the only one with a high incidence of prolonged fasting for children and suggest possible solutions.
Fasting guidelines for children are well established [1] [2] [3] . Despite these guidelines, children have often been fasted for prolonged periods before anaesthesia 4 , which causes distress and discomfort 5 . Fasting induces a catabolic state, and if prolonged, may cause hypoglycaemia and perhaps reduced intravascular volume and difficult intravenous access 6 . Shorter fasting times for clear fluids are now being suggested 6 , but are not widely used. We suspected children at our hospital may also be fasting too long before anaesthesia and surgery.
St John of God Subiaco Hospital is a private hospital that provides care for 30,000 adults and nearly 2,500 children undergoing surgery each year. Children of all ages are cared for at the hospital, although most children are older than one year. The parents of most children are given fasting instructions before admission by the medical team caring for the child. If parents contact the hospital themselves, they are usually directed to the surgeon's private rooms for fasting instructions. Admission time is often, but not always, staggered according to the child's position on the operating list.
We conducted an audit of fasting times so we could communicate findings to caregivers, recommend changes to our procedures if necessary, and repeat the audit to assess the effectiveness of any changes made.
Methods
This audit was a quality improvement activity registered with the hospital's Quality and Risk Department (Ref No.: 212051) . A high level of data confidentiality and security was maintained.
There were three parts to the audit. In the first part, we prospectively audited the fasting duration of all children presenting for elective surgery over an eight-week period. At the time of admission, nursing staff recorded fasting duration and the source of the fasting instructions. The time between a child's last food and fluid and the anaesthetic induction time (collected from the theatre management database) was considered the fasting duration. Some infants were purely milk-fed, and were omitted from analysis of fasting times for clear fluids and solids. The durations used to determine the adequacy of fasting are listed in Table 1 . Prolonged fasting was defined as longer than four hours for clear fluids or eight hours for solids. The child's position on the operating list, unplanned changes in the list order or delays were also recorded.
In the second part of the study, we provided anaesthetists who were accredited to care for children at the hospital with a summary of the results of the first audit, along with suggested strategies to reduce unnecessarily long fasting times. We also introduced a hospital policy that empowered ward nursing staff to monitor fasting times more closely and to contact anaesthetists if children had fasted or were likely to fast more than four hours for clear fluids before induction.
In the final part, we repeated the audit a year later and prospectively collected data during a four-week period, using the same methodology as the initial audit.
Data are presented descriptively with no inferential analysis.
Results
Data were collected from 307 children in the initial eightweek audit, and from 153 children in the follow-up four-week audit. Data records were inadequate for three children in each group and were excluded from analysis. Anaesthesia was provided by 39 different specialist anaesthetists across both audits who were the main source of fasting instructions for the children's parents ( Table 2 ). In the second audit, there were 10 anaesthetists who did not anaesthetise any child in the first audit.
We found fasting for both clear fluids and solids was prolonged in both audits. In the first audit, 62% of children fasted longer than four hours for clear fluids, with an average fasting time of 6.3 hours (Table 3 ). Of the children on morning operating lists, only 54% were given a drink before surgery. This contrasts to afternoon lists, in which every child had a clear fluid drink before surgery. As a result, the fasting time for clear fluids for afternoon lists was shorter (average 5.3 hours). Fasting from solids was also often prolonged. Thirty percent of children fasted longer than 12 hours for solids, including 18 who last ate more than 16 hours before surgery. The average fasting times were probably even longer, as some audit records had fasting for solids recorded as 'from midnight'. Children who had surgery in the morning fasted longer for solids than children who had surgery in the afternoon. This was probably because of an overnight fast after the evening meal. There were 15 infants, three of whom were breastfed (all between four and six hours of induction). Fasting for fluids and solids was shorter than recommended in two and 14 children, respectively. Fasting was prolonged more than one hour in two children due to a change in the theatre list.
In the second audit, many children were still fasted for prolonged times. Once again, 62% of children fasted longer than four hours for clear fluids, with an average fasting time of six hours. Fifty-eight percent of children were given a drink before surgery in the morning, which was a minimal increase from the first audit, while every child in the afternoon again had a drink. For solids, 31% fasted longer than 12 hours, including 13 who ate more than 16 hours before surgery. There were nine infants younger than 12 months, five of whom were breastfed (all between four and six hours of induction). Fasting for fluids and solids was shorter than recommended in one and seven children, respectively. Fasting was prolonged more than one hour in one child due to a change in the theatre list.
Discussion
We found children fasted longer than necessary before anaesthesia for elective surgery, and the duration of fasting was not reduced by the strategies we recommended between the initial and follow-up audits. This was disappointing and unexpected considering that feedback and education of staff had been provided and that a policy change empowering nursing staff to contact anaesthetists was introduced after the initial audit. Other audits have found prolonged fasting to be common, and have also reported fasting times far longer than the recommended guidelines 5 .
Children on morning lists tend to have a longer duration of fasting because of the gap between dinner the night before and surgery the next morning. A child who goes to bed after dinner will often have fasted 12 hours from solids, and a similar fasting duration for clear fluids if a drink is not given early in the morning. This was reflected in the long fasting duration for clear fluids and solids. Only half of children having surgery in the morning had a clear fluid drink between waking from overnight sleep and induction of anaesthesia. This signifies a missed opportunity to shorten the fasting times for many children.
Children on afternoon lists have the opportunity to eat breakfast and drink clear fluids during the morning, allowing them to have shorter fasting duration. Average fasting for clear fluids in both audits was about two hours shorter for the afternoon, compared to morning operating lists. Nevertheless, the average duration fasting from clear fluids was still longer than five hours, well above the minimum two hours considered safe.
Prolonged fasting is unpleasant for children 5 and the large proportion of parents who also fast alongside their children 7 . Although prolonged fasting can be caused by changes to the list order or the addition of emergency cases, these factors were not important causes of prolonged fasting in our audits. We suspect the majority of children were fasted too long because of either poor communication with parents or inadequate explanation. Because our audit was conducted at a large private hospital, it is likely more practitioners and other staff were providing fasting instructions compared to a public hospital. Furthermore, these practitioners may be setting and providing their own individual fasting preferences, rather than following a uniform hospital guideline.
We initiated two strategies without changing any guidelines after the first audit in an attempt to shorten fasting. Firstly, we empowered nurses to contact anaesthetists about excessive fasting. Nursing staff are usually in close contact with parents and their children during the immediate preoperative period. We believed this strategy would result in more children being given a clear fluid drink after admission, but this did not happen. Perhaps a plan to enable nursing staff to independently administer clear fluids on the ward before anaesthesia in compliance with best practice guidelines and the agreement of all anaesthetists involved may be more effective. Secondly, we gave anaesthetists and surgeons the results of the audit along with current fasting guidelines. We included surgeons because nearly one-quarter of children were given fasting instructions by the surgeon or surgeon's staff. We also suggested anaesthetists and surgeons alter fasting times to match the expected surgical start time. However, making these practitioners aware of the results of the first audit did not appear to affect their behaviour in regard to fasting instructions. We are unable to determine why the practitioners' instructions did not change. A questionnaire to identify barriers to anaesthetists complying with recommended fasting times could be performed in the future.
Another possible strategy to shorten fasting times in the future would be for the anaesthetist, or other person contacting the parents preoperatively, to 'prescribe' a drink (that is, tell the parent to give their child a drink at a certain time) rather than just 'allow' a drink. This might increase the proportion of children given clear fluids between their overnight sleep and admission to hospital. In addition, it might be safe to shorten the fasting duration in our guidelines, or to regularly offer clear fluids to children after admission and before induction. These latter two alternatives have been reported in two recent publications from Sweden and Australia 6, 8 .
The first publication reported 10,015 children over a five-year period who were allowed clear fluids until called to theatre (a minimum of 30 minutes fasting time) 6 . There were three cases of pulmonary aspiration in this group, an incidence consistent with the rate of aspiration previously reported in children 9 . In this report, although children were allowed clear fluids until 30 minutes before induction, the average fasting time was still 1.7 hours. In the second publication, from New Children's Hospital Randwick 8 , children were offered 3 ml/kg of water or diluted apple juice (to a maximum of 50 ml) each hour. The minimum fasting duration was 20 minutes. Over a four-year period, there was no apparent change in pulmonary aspiration rate. These reports are consistent with other recent work showing no difference in residual gastric volume and pH in children fasted one hour or two hours for clear fluids 10 . If accepted into routine practice, these approaches would significantly shorten fasting times and reduce the effect of changes in the surgical schedule. Other benefits of shorter fasting include preserving intravascular volume and perhaps facilitating intravenous access, reducing thirst and hunger, improving behaviour and reducing anxiety 11 . Values are mean (SD).
A weakness of our audit is that we did not determine the reasons why fasting was prolonged.
Data collection did not allow us to determine when fasting instructions were given to parents, whether parents understood them, or whether other factors such as parents' preconceptions may be the reason fasting was prolonged. We cannot determine if parents were receiving correct information, but missing opportunities to minimise fasting duration. Alternatively, parents may have been misinterpreting anaesthetist's concerns about aspiration while being unaware of the consequences of excessive fasting. We assumed that anaesthetists, surgeons and staff were informing patients about contemporary fasting guidelines, but we do not know if this was the case, particularly before our first audit. This subject would be a worthwhile audit in itself.
Conclusion
In conclusion, we found fasting times for children at our hospital were typically far longer than current guidelines, despite our efforts to shorten the duration. We plan to look again at policies that may restrict or enable children to be given fluids after admission but before anaesthesia, and to further educate anaesthetists, surgeons and booking staff. Adjusting fasting times according to position on the operating list, and 'prescribing' rather than just 'allowing' a clear fluid drink are other safe strategies we could use to shorten fasting duration. Allowing oral clear fluids until 20 or 30 minutes before induction of healthy children undergoing elective surgery may also be a safe strategy worth investigating. We suspect our hospital is not the only one with a high incidence of excessive fasting, and present our findings to raise awareness of this ongoing issue.
